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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-18 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Henry et a! (6,505,519) in view of Dutton et a! (6,318,156) 

Regarding claim 1, Henry et al teaches a flow meter comprising: a vibratable 
flow tube; a driver connected to the flow tube and operable to impart motion to the flow 
tube; a sensor connected to the flow tube and operable to sense the motion of the flow 
tube and generate a sensor signal; and a controller connected to receive the sensor 
signal (col. 65, lines 3-12). Henry fails to teach the controller being operable to 
determine a first flow rate of a first phase within a two-phase flow through the flow tube 
and determine a second flow rate of a second phase within the two-phase flow. Dutton 
et al teaches a Coriolis flow meter 154 and 166 which measures the gas flow rate and 
liquid flow rate, respectively, of the multi-phase fluid (col. 5, lines 41-44 and col. 5, lines 
62-65). It would have been obvious to one of ordinary skill in the art at the time that the 
invention was made to have used the flow meter of Dutton et al in the apparatus of 
Henry et al for the purpose of providing proper management of producing oil or gas 
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fields which demands knowledge of the respective volumes of oil, gas and water that 
are produced from the fields and individual wells in the fields. This knowledge is used 
to improve the producing efficiency of the field, as well as allocating ownership of 
revenues form the commercial sales of bulk production (col. 1, lines 43-47) 

Regarding claim 2, Henry teaches the first phase includes a gas and the second 
phase includes a liquid (col. 56, lines 8-10). 

Regarding claim 3, IHenry teaches the controller is operable to input an 
apparent density of the two-phase flow detected by the flow meter and output a 
corrected density of the two-phase flow (col. 47, lines 31-34). 

Regarding claims 4-18, Henry does not explicitly teach the controller is operable 
to con-ect the apparent density based on a theoretical relationship between the apparent 
density and the corrected density; Claim 5, controller is operable to correct the apparent 
density based on an empirical relationship between the apparent density and the 
corrected density; claim 6, the controller is operable to correct the apparent density 
based on a table storing relationships between the apparent density and the corrected 
density; claim 7, the controller is operable to input an apparent mass flow rate of the 
two-phase flow detected by the flow meter and output a corrected mass flow rate of the 
two-phase flow; claim 8, the controller is operable to correct the apparent mass flow 
rate based on a theoretical relationship between the apparent mass flow rate and the 
corrected mass flow rate; claim 9, the controller is operable to correct the apparent 
mass flow rate based on an empirical relationship between the apparent mass flow rate 
and the corrected mass flow rate; claim 10, the controller is operable to input an 
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apparent first phase fraction of the two-phase flow detected by the flow meter that 
defines an amount of the first phase in the two-phase flow and output a corrected first 
phase fraction of the two-phase flow; claim 11, the controller is operable to input a first 
phase fraction of the two-phase flow detected by a phase fraction sensor that is external 
to the flowmeter; claim 12, the controller is operable to determine the first flow rate and 
the second flow rate based on corrected values for a detected density and detected 
mass flow rate of the two-phase flow; claim 13, the controller is operable to determine 
the first flow rate and the second flow rate based on a corrected value for a detected 
first phase fraction that defines an amount of the first phase in the two-phase flow; 
claim 14, the controller is operable to determine the first flow rate and the second flow 
rate based on densities of the first phase and the second phase, respectively; claim 15, 
the controller is operable to determine a first superficial velocity of the first phase and a 
second superficial velocity of the second phase, based on the first flow rate and the 
second flow rate, respectively; claim 16 the controller is operable to determine a flow 
regime of the two-phase flow, based on the first superficial velocity and the second 
superficial velocity; claim 17, the controller is operable to determine a slip velocity 
between the first phase and the second phase, based on an average velocity of the first 
phase and an average velocity of the second phase; claim 18, the controller is operable 
to provide corrections to the first flow rate and the second flow rate, based on the first 
and second superficial velocities, the determined flow regime, or the slip velocity, to 
thereby obtain a corrected first flow rate and a corrected second flow rate. The abstract 
of Henry teaches that the "controller is connected to receive the sensor signal. A 
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controller is operable to detect a single-phase flow condition to generate a validated 
mass-flow measurement. The controller is also operable to detect a two-phase flow 
condition and process the sensor signal using a second process during the two-phase 
flow condition to generate the validated mass-flow measurement" (see abstract). 
Therefore, it would have been obvious to one of ordinary skill in the art at the time that 
the invention was made to have known that the controller of Henry et al could have 
been "operable" to perfomi the limitations discussed by the controller for the purpose of 
validating the mass-flow measurement, since Henry already teaches functions of flow 
condition measuring which are being performed by controller (105) 

Conclusion 



2. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

4,856,344 Hunt teaches a method of measuring the flow of each phase of a 
two-phase fluid using a flow meter. 

6,327,914 Dutton teaches a correction of Coriolis flow meter measurements 
due to multiphase flows 
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3. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jewel V. Thompson whose telephone number is 571- 
272-2189. The examiner can normally be reached on 7-4:30, off alternate Mondays. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Edward Lefkowitz can be reached on 571-272-2180. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.u5pt0.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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